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Entering the new century, Cheng (2001) stated that “In facing up to the challenges in the new 
millennium, we need a new paradigm for rethinking and re-engineering our school education 
and teacher education” (p. 61). This chapter takes his proposition further to underscore the 
significance of effectuating teaching in the 21st century by fostering an integrated learning 
environment in schools, featuring information and communications technology (ICT) as a 
tool across the school curriculum. 
 
Many public authorities around the world have already endorsed the idea that ICT, 
appropriately integrated into the curriculum, will provide students with skills necessary to 
compete, survive, and grow in the 21st century (Birch & Maclean, 2001). In view of this 
worldwide trend, the Hong Kong Special Administrative Region (HKSAR) has recently 
introduced various measures to raise the information technology (IT) competency levels of 
teachers (Lee, 2001).  When comparing with developing countries and areas, Hong Kong is a 
latecomer in integrating IT into its school system (Au, Au, Kong, Leung, Ng, & Pun, 1999); 
nonetheless, it has been very proactive. In 1997, the HKSAR Government launched 
numerous initiatives in response to the challenges presented by the emerging global 
information society.  The integration of ICT into school curricula and into teacher education 
programs is almost invariably the key element of such initiatives (Education and Manpower 
Bureau [EMB], 1998).  The expectations are that teachers will in due course be compelled to 
become competent users of IT as productivity tools and to act as facilitators of learning in 
order to enhance the learning of their students and that, given time, they are to begin to 
assimilate and accommodate new strategies and use of media into the subjects they teach (Au 
et al., 1999; Lee, 2001). 
 
 
THE CHALLENGES 
 
To meet the policy expectations, a greatly heightened level of awareness of the use of IT to 
support self-learning and cooperative and lifelong learning would need to be cultivated by 
teachers; and it would be an initial and essential condition for any educational reform to 
transpire.  Such a view is also promulgated in the recently published ISTE National 
Educational Technology Standards for Teachers (ISTE, 2000), which has unequivocally 
stressed the importance of “a combination of essential conditions” being met before teachers 
can even begin to create learning environments conducive to powerful uses of the technology. 
 
Extensive Teacher Professional Development and Self-learning 
 
At present, despite the technology changes in the Hong Kong society, teachers in schools are 
still to a great extent using the approach of helping students acquire information from 
textbooks and acting as the information giver. All of their formal teaching in the classroom is 
still driven by traditional teaching practices, although there may be occasions when ICT is 
used. It is not easy for teachers to break away from traditional approaches to instruction since 
this means taking risks. It is not easy for teachers to do it on their own either. It takes time for 
teachers to recognize the value of using ICT and to become fully committed to the view that 
information is available from sources that go well beyond textbooks and themselves. In order 
to become change agents, they must help students understand and make use of the many ways 
in which they can gain access to information and then make use of this information in a 
meaningful way. At the very least, teachers need to employ a wide range of technological 
tools and software as part of their own instructional repertoire. 
 
Achieving the above is certainly a drawn out process. While reformers may see ICT as a 
means to effect significant changes in curriculum and instruction, it needs to be 
acknowledged that the crucial agent of change is the classroom teacher. Over the last two 
decades, research has shown that preservice teacher education programs were not preparing 
student teachers to work with ICT-rich classrooms (see, e.g, Handler & Pigott, 1994; 
National Center for Education Statistics, 1999; Neiderhauser, 1996; Office of Technology 
Assessment [OTA], 1988, 1995) and that, inevitably, the status quo is still one where student 
teachers are not transferring the ICT skills into the classroom (Downes, 1993; Milken, 1999; 
Wild, 1996).  
 
A more recent survey of Hong Kong schools (Law, et al., 1999) yields similar findings, 
revealing that most teacher training courses focused on basic computer operations rather than 
advanced computer skills and subject-specific pedagogical applications (Law, et al., 1999), 
that the major barrier to ICT development in Hong Kong, as perceived by school principals, 
was the teachers’ lack of knowledge and training, and that “Teachers’ computer usage and 
priorities was geared more towards empowering themselves with better presentation skills in 
the classroom than as an empowering tool for student learning” (Law, et al., 1999, p. 114).  
Since ICT implementation in Hong Kong schools is a fairly recent phenomenon, this finding 
is congruent with the view that, on average, it takes even motivated computer-using teachers 
five to seven years to become expert implementers of computer-based activities (Sheingold & 
Hadley, 1990); and this finding serves as a cautionary note to reformers and school 
administrators not to underestimate the role of teachers if the education sector is to achieve 
successful reforms. 
 
 
Teachers’ Lack of Training in Integrating ICT into School Curriculum 
 
For educators, preparing their students for the information age, the challenges of introducing 
and integrating ICT into education have become even more demanding. The teacher of the 
future must not only be accomplished in the use of ICT but also in pedagogical design. It is 
therefore argued here that, for any effective change to occur, the use of ICT in teaching and 
learning must be accompanied by a corresponding change in curriculum. As Yelland (2001) 
has unmistakably pointed out, effective computer integration is not found in classrooms that 
are traditional and use didactic teaching methods. Indeed, earlier studies (e.g., Bryum & 
Cashman 1993; Callister & Burbules, 1990; Robinson, 1993, 1998) have provided evidence 
that, for many years since the first computer courses were offered to student teachers in other 
countries, the stand-alone computer literacy course had been criticized as a poor “show and 
tell” model of practice, which offered isolated and discrete computer skills and provided little 
opportunity for student teachers to explore the use of computer in classroom settings. It was 
also evident in many schools that the impact of computer technology on modes of instruction 
was minimal. As Becker (1998) stated, “With all the investment of time and money that has 
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gone into putting the hardware and software in place in schools, students still spend most of 
their school days as if these tools and information resources had never been invented” (p. 24). 
Teacher education faculty was clearly not providing models for students to integrate ICT into 
the curriculum. Many researchers urged that computer use should be expanded into other 
educational courses and be modeled by teacher education faculty so that student teachers can 
embrace a broad range of computer applications and develop concepts to integrate computers 
across the curriculum (Bryum & Cashman, 1993, p. 269). 
 
In 1997, DeVry and Hyde in a survey of faculty from across the United States found that 
teachers felt lacking in training in optimally integrating learning technologies into their 
classrooms.  This study also revealed that most teachers were only competent using 
technology for basic purposes, such as word processing and electronic communication.  Past 
these routine uses, they began to feel incompetent and unprepared for advanced uses such as 
shared conferencing and web-based presentations.  In short, they needed training to 
understand how, when, and what types of technology would most benefit their instructional 
situations. 
 
More recently, Fisher (2000) emphasizes the need to move away from “introductory courses” 
with lots of skills to focusing on “use for operation” and some integration in curricula to 
multiple infused experiences “using the tools for application” for technology in teaching, 
learning, and assessment.  She cautions though, that “moving towards pedagogy-based 
training to prepare preservice students to integrate and implement the new technology skills 
and acquired knowledge in classroom settings” (p.119) will ultimately imply that there will 
be an increasing need for lecturers to adapt.  Makrakis (1997) also emphasized the 
importance of a substantial pedagogical component in the IT curriculum of any teacher 
education program so as to avoid the dangers of placing an “over-emphasis and over-reliance 
on a new technological medium” as pointed out by Moon (1997). 
 
Similar to many other countries, in order to rectify the situation of a lack of training for 
teachers, the Hong Kong Education Department has initiated numerous professional 
development programs to provide in-service and pre-service teachers with the opportunities 
to recognize that the use of ICT can improve the quality of the educational experience by 
providing rich, exciting, and motivating environments for learning. Research has informed 
these initiatives and has illustrated the benefits of ICT for student learning. Several studies 
(Cox, 1997, Denning, 1997; Wishart, 1990) indicate that high motivation is evident in 
students who use ICT to learn, whilst other studies (Jonassen, Peck, & Wilson, 1999; 
National Council for Educational Technology, 1994) highlight the opportunities which ICT 
presents to encourage the development of creativity, imagination, and self-expression. All 
these findings highlight the very complex nature of integrating ICT across the curriculum and 
the challenges that Hong Kong teachers face daily. 
 
Current reforms within the education sector mean that teachers’ work is increasingly being 
carried out in a state of almost constant flux which easily translates into additional 
professional demands within an already over-challenging workplace.  In spite of all this 
teachers must invariably integrate ICT elements into different key learning areas and 
encourage students to use ICT to enhance their learning. The success of this integration 
depends very much on a number of factors, including the nature of the subject content and the 
readiness of teachers.  It needs to be cautioned here that from the experiences of many 
countries, teaching ICT as an isolated discipline is not an effective way to encourage the use 
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of ICT in learning, and thus teachers need to be cautious that this method cannot provide a 
meaningful environment for students to learn and apply the techniques in context. 
 
 
THE NEW TEACHER AND THE NEW CURRICULUM 
 
It is since 1998 that such sophisticated electronic technologies as Multi-media Learning 
Centres (MMLCs) became standard equipment in a large number of Hong Kong schools.1  
The MMLCs provided one workstation per student and allowed teachers to use this facility to 
teach any subject with ICT using appropriately selected software.  The MMLC can also be 
used as a language laboratory.  This development will inevitably lead to a change in the roles 
of students and teachers.  Before this change can be effective, it is critical that teachers accept 
the use of ICT in the classroom. School management teams need to plan and provide as much 
scaffolding as possible to ensure that teachers interpret the prospects of technological 
innovations in a positive manner, because schools have been known to be resistant to 
curriculum innovations. New opportunities must be created for teachers to learn the technical 
and pedagogical skills to implement the reform agenda. Unless teachers are given due 
recognition for the key role that they can play, they will continue to be gatekeepers of 
classroom change and prevent themselves from being able to focus on the key issues that 
really matter. 
 
 
Teacher change 
 
The implementation of ICT environments by teachers can be very problematic, because it is 
not one innovation but a combination of many related innovations, including hardware and 
multiple computer applications (Hall & Hord, 2001).  As Fullan (1991) had asserted, it is 
extremely difficult to change the pedagogical beliefs that drive teachers’ choice of 
instructional strategy.  When introducing ICT into the classroom, it takes a lot of effort on the 
part of teachers to be able to emphasize content and pedagogy, rather than the level of 
sophistication with hardware and technical skills.  It is equally difficult to engage students in 
meaningful and relevant learning and to allow students to construct knowledge.  While all 
this is occurring, teachers need to bring exciting and stimulating curricula into the classroom, 
integrate technology into the curriculum and devise alternative ways of assessing student 
work.  Some adaptation is also warranted to cater for the variety of student learning styles. 
 
Policy-makers need to sympathize and not underestimate the difficulties that teachers have in 
developing skills for using ICT in the classroom. Before teachers have developed the ability 
to achieve all of the above, they must have a comfortable level of ICT skills. They need to 
acquire the basic skills in ICT and then go on to ensure that the students in their charge can 
also make progress in use of ICT in an incremental way.  Unless teachers are functioning at a 
comfortable level of ICT skills and knowledge, they will be unable to use ICT as a primary 
tool for teaching and learning across the curriculum. 
 
Even supposing that teachers have been given some professional development and possess 
the ICT skills, they would still need to carefully consider when, what, and how to teach the 
ICT skills to their students (Teacher Training Agency [TTA], 1998, p. 3). Teachers may 
choose to use very simple or complex technologies to achieve their educational vision.  
Somekh (1997) has demonstrated that “The use of IT can provide innovative learning 
experiences, but in all cases a great deal depends upon the teacher to provide the context 
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which makes this possible” (page 114).  She goes on to indicate that “Teachers need to be 
competent and confident users of hardware and software, but this in itself is not enough.  
They need also, to understand how to organize the classroom to structure learning tasks so 
that IT resources become a necessary and integral part of learning rather than an add-on 
technical aid” (ibid.). She further asserts that unless teachers “believe in an innovation it is 
very unlikely that they will introduce it effectively” (page 115).  Teachers need to be 
convinced of the value of ICT because many teachers tend to perceive themselves to be 
technologically incompetent and often feel deskilled and demoralized when they first begin to 
use computers in the classroom. 
 
Therefore, whenever schools consider introducing ICT as a subject in its own right, it must 
always go hand in hand with the integrative approach and must be accompanied by the 
teacher’s keen interest in expanded paradigms as they relate to the roles of teachers and 
students. Learners must be encouraged to construct, evaluate, manipulate, and present their 
ideas while demonstrating their understanding of curriculum concepts and innovate 
constructs.  It is precisely in this way that we should aim to prepare our students to work in 
the types of classrooms where knowledge is actively used and students are given more 
responsibility for their own learning when ICT is effectively integrated as a tool of 
technology into the curriculum. 
 
Changing Perception 
 
Clearly we are all convinced that teachers need to inculcate the willingness to learn enough 
about ICT to make effective use of it in the classroom.  For teachers to rethink and re-
structure teaching and learning, they must first learn enough about the relevant technologies 
to apply them in their professional work, and to translate them to their students as part of the 
integrated learning of the subject matter. Whereas in the past, the role of school was thought 
to be the dispenser of information, this role can no longer hold in today’s context.  The 
information explosion has changed the nature of knowing from the ability to recall 
information to the ability to define problems, to selectively retrieve information, and to 
flexibly solve problems, and in turn changes the nature of learning from the need to master 
topics in class to the need to learn autonomously.  Teachers and students now need to learn 
how to learn in an ICT-rich environment. 
 
Teachers need to perceive ICT as primarily a tool for teaching and learning across the 
curriculum although there are foundation skills in ICT that students need to learn before they 
can participate fully in an ICT-rich classroom.  The National Council for Educational 
Technology (1994), in identifying potential outcomes, stated that the effective use of IT can: 
• provide the flexibility to meet the individual needs and abilities of each student; 
• reduce the risk of failure at school; 
• provide students with immediate access to richer source materials; 
• present information in new, relevant ways which help students understand, assimilate, 
and use it more readily; 
• motivate and stimulate learning; 
• enhance learning for students with special needs; 
• motivate students to try out new ideas and take risks; 
• encourage analytical and divergent thinking; 
• encourage teachers to take a fresh look at how they teach and ways in which students 
learn; 
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• help students learn when used in well-designed, meaningful tasks and activities; and 
• offer potential for effective group work. 
The fulfillment of any of the above outcomes could be extremely daunting in the eyes of the 
teacher.  Many ICT skills are assumed, and students would have to be provided with the 
opportunity to learn these skills in the right context.  It is still the case, that in many countries 
teachers and students continue to use computers in a presentational mode, while the use of 
ICT in the general content area curriculum is neglected or grossly underdeveloped.  
Nonetheless, there are indications that teachers and administrators are beginning to recognize 
that computer skills should not be taught in isolation, and that separate "computer classes" do 
not really help students learn to apply computer skills in meaningful ways. This change is an 
important shift in approach and emphasis.  A meaningful, unified computer literacy 
curriculum must be more than the teaching of isolated skills. 
 
While specific technical skills are certainly important for students to learn, they do not 
provide an adequate foundation for students to transfer and apply skills from situation to 
situation. These curricula address the "how" of computer use, but rarely the "when" or "why." 
Students may learn isolated skills and tools, but they will still lack an understanding of how 
those various skills fit together to solve problems and complete tasks. Students need to be 
able to use computers flexibly, creatively, and purposefully. All learners should be able to 
recognize what they need to accomplish, determine whether a computer will help them do so, 
and then be able to use the computer as part of the process of accomplishing their task. 
Individual computer skills take on a new meaning when they are integrated within this type 
of information problem-solving process, and students develop true "ICT literacy" because 
they have genuinely applied various computer skills as part of the learning process. 
 
In sum, unquestionably, it is the teacher who holds the key to the effective use of technology 
to improve learning. But, if the teacher does not fully understand how to employ ICT 
effectively to promote student learning, the huge investments in ICT initiatives would easily 
be wasted.  Notwithstanding the many years of experience in a variety of educational systems, 
the issue of how to introduce the use of ICT to teachers and to encourage them to use it in the 
classroom has yet to be resolved one way or another in many countries. It is true to say that 
this issue continues to preoccupy many policy- and decision-makers today. 
 
 
Paradigm Shift: ways of thinking about the use of ICT 
 
The discussion so far has highlighted the importance of integrating ICT into the curriculum to 
enhance learning outcomes.  Clearly, the curriculum must be adapted or re-designed so that it 
is ready for ICT integration.  A tools approach will not achieve this as it assumes that 
general-purpose software, such as word processing, paint programs, or an Internet World 
Wide Web browser, can be flexibly applied by the learner to various topics.  This approach, 
however, does not allow students to play an active role in their own learning - by active we 
mean constructive learning.  When students play an active role, the role of the teacher clearly 
changes to that of a facilitator of learning. 
 
In the past researchers tended to make computers, when used in an educational setting, the 
primary object of study.  Rowe (1993) contended: 
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(research conducted into) … the effects of the computer on students’ 
cognitive development has too often tended to regard the computer as a 
single factor of change introduced into a classroom, which is presumed 
otherwise to remain the same.  The computer is perceived as an 
independent variable the net effects of which can be controlled and 
quantified.  In reality there are no net effects.  The introduction of the 
computer into the classroom is far more than a treatment.  The 
characteristics and potentialities of the computer become inextricably 
intertwined, not only with the way students might go about learning and 
problem solving tasks, but with the tasks themselves and the whole 
context of learning and teaching. It is not the features inherent in the tool 
but how students and teachers use it that determines the effects of 
computers in education. (p. 83) 
 
If the paradigm shift is to be visible, then changes in classroom structure as a consequence of 
schools that have adopted a fully integrated technology should closely resemble these as 
listed by Collins (1991) as the shift: 
 
• from whole class to small-group instruction; 
• from lecture and recitation to coaching (teacher’s role from “sage on the stage” to 
“guide on the side”); 
• from working with better students to working with weaker students, facilitated by 
student-directed learning; 
• toward more engaged students; 
• from assessment based on test performance to assessment based on products, 
progress, and effort; 
• from a competitive to a cooperative social structure; 
• from all students learning the same things to different students learning different 
things; and 
• from the primacy of verbal thinking to the integration of visual and verbal thinking, 
with organizational, artistic, leadership, and other skills contributing valuably to 
group projects.  (Collins [1991] as cited in Dillemans, Lowyck, Van der Peere, 
Claeys, & Elen, [1998, p. 75]) 
 
ICT literacy will become as important as literacy in language and mathematics.  Rowe (1993) 
asserts: 
 
… like reading, writing and mathematics, computing gives the student a 
basic intellectual toolbox with innumerable areas of application.  Each one of 
these tools gives the student a distinctive means of thinking about and 
representing a task, of writing his/her own thoughts down, of studying and 
criticizing the thoughts of others, or rethinking and revising ideas, whether 
they are embodied in a paragraph of English, a set of mathematical equations, 
the simulation of a social process, or the development of a computer 
programme.  Students need practice and instruction in all these basic modes 
of expressing and communicating ideas.  Mere awareness of these modes is 
not enough. (p. 71) 
 
When ICT is introduced into the classroom, the teacher needs to consciously redesign 
learning environments so that students can transfer their newly gained ICT skills and 
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confidence to other applications that can be used in an ICT-rich environment.  Once the 
teacher and students acquire some ICT skills, they can adopt a transferable learning style so 
that each further development in ICT use should become an easier step. 
 
Essentially when the learning environment has to be redesigned, we are implying a far-
reaching paradigm shift for teachers as follows: 
 
• from the application of the Objectivist learning theory to the Constructivist learning 
theory; 
• from teacher-centered schooling to student-centered schooling; 
• from the teacher as expert, information giver to the teacher as facilitator, coach, and 
guide; 
• from the teacher as knowledge transmitter to the learner as knowledge constructor; 
• from the teacher in control to the learner in control; 
• from the focus on whole classroom teaching to the focus on individual and group 
learning; and 
• from the focus on students’ passive learning to the focus on engaged learning and 
authentic tasks.  
 
The implied far-reaching paradigm shift for teachers is in line with Cheng’s (2001) assertion: 
From the new paradigmatic perspective teachers and their teaching … are facilitated 
in an individual way such that their own potentials can be easily realized to facilitate 
students’ learning. Teaching becomes a process to initiate, facilitate, and sustain 
students’ self-learning and self-actualization; therefore, teachers should play a role as 
a facilitator who support students’ learning. The focus of teaching is to arouse 
students’ curiosity and motivation to think, act, and learn. Also, during the process, 
teaching is to share the joy of learning process and outcomes with students … To 
teachers themselves, teaching is a life-long learning process involving continuous 
discovery, experimenting, self-actualization, reflection, and professional 
development. Teachers should be a multiple-intelligence teacher who can set a model 
for students in developing their multiple intelligences. Each teacher has his/her own 
potential and characteristics, and different teachers can teach in different styles to 
maximize their own contributions. (p. 51) 
 
In ICT-rich environments, it is more conducive for teachers to begin to help students pursue 
their own inquiries, make use of technologies to find, organize, and interpret information, and 
become reflective and critical about information quality and sources.  Teachers become 
advisors and facilitators of learning, helping students to frame questions for productive 
investigation, directing them toward information and interpretive sources, helping them judge 
the quality of the information they obtain, and coaching them in ways to effectively present 
their findings to others. This ultimately requires teachers to become even better prepared in 
the content of the subjects they teach, and the means by which the content can be taught and 
learned.  In all of this, teachers need an "attitude" that is fearless in the use of ICT, 
encourages them to take risks, and inspires them to become lifelong learners. 
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LESSONS LEARNT FROM DESIGNING AN INTEGRATED 
LEARNING ENVIRONMENT 
 
Many schools in Hong Kong have much greater access to ICT; however, in essence they have 
changed little in their basic approach to teaching and learning.  Students rarely use computers 
either for content-area learning tasks in general or for a large portion of the time spent on any 
single learning task.  When used in any subject area, for instance, Chinese, English, 
mathematics, or general studies, ICT is likely to be focused on the acquisition of factual 
information rather than higher-order thinking and problem-solving.  To a great extent, 
teachers are still using the ICT tool as the equivalent of a glorified blackboard or as a 
replacement for paper-based charts and materials.  When probed about how teachers use ICT 
with their students, they are more likely to describe the use of software applications as 
enrichment or remediation rather than regular instruction.  For students, skills in using ICT 
(such as keyboarding, Chinese character input, basic computer operations, using e-mail, 
searching the WWW, and using the Intranet) are developed in Computer Literacy classes; 
they, however, spend little time applying these skills in meaningful projects or cross-
curricular activities. 
 
The ensuing discussion is based on a three-year project (2000-2003), entitled “Use of 
Information Technology Resources to Explore and Establish Learning and Teaching 
Strategies for Coping With Individual Differences in Primary Classrooms:  Development of 
Models for Teachers to Engage in Re-Thinking, Re-Shifting, and Re-Shaping Their 
Curriculum” and commissioned by the Education Department of the Hong Kong SAR 
Government.  It describes the experiences gained in the development of an integrated 
learning environment (ILE) for two primary schools in Hong Kong. And it elucidates some of 
the key points raised above and puts into perspective the potential that can be realized when 
ICT is fully integrated into the learning environment. 
 
The ILE is essentially a web-based learning environment that enhances or supplements 
classroom activities.  Teachers, students, and parents have access to this learning 
environment (Figure 1).  It is a setup that allows teachers to design and create individual 
study plans (ISP) (Figure 2) to cater for individual learning differences within a single class.  
Resources, learning activities, and assessment tasks are created by teachers for different 
ability groups within a class (Figure 3). These are either utilized during scheduled class times 
or are accessible to students at any time and from anywhere outside of school hours.  
Teachers working on this project design a series of activities and create resources for lessons 
that they currently teach.  Within each ISP, teachers will endeavor to apply teaching and 
learning strategies that cater for the different learning abilities of students.  For instance, 
within one class for one particular lesson, the teacher may design three ISPs to cater for the 
low, middle, and higher ability groups.  This grouping is transparent to the students as each 
one logs in with their personal login identity and will be directed to the appropriate ISP that 
the teacher had previously planned.  When designing these activities for the ISP, teachers 
have already grouped students by their ability so that each ISP will be set at an appropriate 
ability level. These levels may vary from lesson to lesson depending on the nature of the 
topic and the activities concerned. 
 
As an integrated part of the ILE, teachers are provided with online mechanisms to assess 
student learning in different ways.  In preparation meetings the entire team decides how 
activities would be designed, structured, and assessed with the notion of catering for the 
individual learning differences of students. The ILE also provides a resource base and 
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networking mechanism for teachers. The collection of “tried and tested” ICT tools and newly 
developed resources - such as schemes of work, lesson plans, documentation of teacher 
experiences, effective teaching strategies, student learning outcomes, evaluations of student, 
and teacher change processes - can be shared with other schools and the wider education 
community.  A related point deserving attention is that all parents are able to access the ILE 
to work with their child on activities and tasks at home and to communicate with teachers and 
the school at any time. 
 
 
Integrated 
Learning 
Environment
Integrated IT Environment
1. Discussion Forum 2. Web Mail
3. Survey 4. Message board
… …
Structured Online Course Course Integrator
Tracking SystemProgress & Results 
Analysis
Courseware
Course Content
Test/ Exercise Test/ Exercise Editor
Content Editor
Teachers
Core Applications
Other Intranet Functions
Students
Parents
 
 
Figure 1 – Integrated Learning Environment (ILE) 
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Individual Study Plan
• How to write a letter
• To all group of classmates 
• Sample letter of this topic
• Recommended letter style
• Sample letter style
• Sample letter 2
• Sample Letter 3
(reply)
• Resources in the web
• Letter Practice1
• Letter 1
 
Figure 2 – An example of an Individual Study Plan  
 
Curriculum Information
Curriculum Information Î
•Management
•Browse
Curriculum Content Î
Question Bank Î
Test/Exercise Î
Course Integration Î
Study Plan Î
Analyze Result Î
My Study Plan Î
Back Î
 
 
Figure 3 – Utilities available to teachers for preparation of individual study plan 
 
 
 
In conjunction with two primary schools (School A and School B), this project involves the 
design of an online ILE with the following aims: 
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• To provide practical suggestions and advice to teachers to facilitate exploration and 
implementation of useful and effective learning experiences for their students through 
integration of the use of IT in the areas of Chinese, English, and Mathematics.  
• To facilitate a well-developed understanding by teachers of the teaching and learning 
objectives that particular models of IT use can facilitate in coping with individual 
differences.  
• To assist teachers to manage the integration of IT resources in ways which maximize 
their impact on learning.  
• To provide the mechanism for teachers to become reflective practitioners who will be 
able to continually evaluate and reflect on the successes of the strategies used in the 
classroom.  
• To assist teachers to recognize the breadth of opportunity that IT offers in assisting 
and enhancing the intellectual development of the learner as a whole.  
• Establish a resource base and networking mechanism comprising a collection of “tried 
and tested” IT tools and resources such as schemes of work, lesson plans, 
documentation of teacher experiences, effective teaching strategies, student learning 
outcomes, and evaluations of student and teacher change processes, all of which can 
be disseminated to schools and the wider education community.  
 
The two schools were selected because they were not well advanced in the use of ICT.  Most 
of the teachers in School A are young and energetic. Over half of them have five or less than 
five year teaching experience. Apart from their teaching qualifications, many of them either 
possess Bachelor Degrees or have been studying Bachelor Degree programs. Even though 
many of the teachers have basic ICT skills and about one third of them can demonstrate IT 
skills at an intermediate level, they have expressed worries about their ICT skills and the 
level of involvement in the project.  The principal is fairly new to the school. 
 
Unlike the principal of School A, the principal in School B has been serving in the school for 
a long time. Both principals are keen to promote the use of ICT in the school and to 
encourage teachers to organize classroom activities with ICT.  Most of the teachers in School 
B have been teaching in the school for a long time. About one third of these teachers have 
obtained their Bachelor Degrees. Many of them have reached the IT basic or intermediate 
competence levels. Similar to those teachers in School A, they are concerned about their ICT 
skills in their participation in this project and would like to have more training in this respect. 
 
Upon commencement of the project, 20 primary three teachers from School A and 12 
primary four teachers form School B were selected by the school principals for active 
participation in the project.  Teachers involved were given guidance on how to consider the 
integration of the ILE within the overall teaching and learning strategy of the year level 
concerned.  Teachers had to deal with the details of the learning and assessment activities 
within each subject area when using the ILE.  Teachers in the two respective schools were 
requested to identify relevant topics which could be included for use in the ILE and also to 
consider that these activities would be sufficiently engaging to enhance student motivation 
(i.e., students would voluntarily connect to the web site to complete the tasks set for them by 
the teachers).  In order to successfully implement all of the above, the following common 
understanding had to be established among all parties concerned: 
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• Ensure that students had the requisite ICT skills to enable them to concentrate on the 
learning and not be distracted by the technology.  (Classes were conducted to assist 
students to consolidate their ICT skills: for example, classes for Chinese input and 
computer literacy skills were conducted by the project team after school hours and on 
weekends.) 
• Ensure that the ILE is readily available: the school was asked to open up additional 
“open access” sessions in the computer room for students to gain access, a home PC 
ownership scheme was organized to enable parents to purchase PCs and to connect to 
the school Intranet. 
• Avoid barriers: ensure that the tools were easy to use to access the learning materials. 
• Carefully choose assessment strategies and activities – this is an ongoing 
considerations by teachers and team members – and consider the appropriate mix and 
sequencing of the learning activities: students need to learn from active involvement 
in the process of learning and to interact with others (with teachers and with other 
students). 
• Keep a log of student activities to provide a detailed profile of student progress in 
learning and to gather qualitative data on student self-perception and attitudes to their 
own learning progress. 
 
 
Expectations and Prescriptions for the Establishment of the ILE 
 
Throughout the process of developing the ILE, all parties had to come to a common 
understanding that teachers were pedagogical design experts and facilitators of learning.  
Teachers had to present materials in interesting ways to stimulate intellectual curiosity.  
When using the ILE they will be able to observe student behavior and monitor their progress.  
Teachers had to be learner-centered and always willing to listen to students to better 
understand how students make sense of the curriculum so as to decide how to change it to 
cater for individual differences. Above all any changes in the teaching and learning activities 
made should always aim to make a difference to student motivation, learning, and 
achievement. 
 
In discussions with teachers over the last 18 months, the real challenge for them had been 
how to use the ILE to match the learner’s needs and to support how they best learn.  Parallel 
to the developments in use of the ILE, both schools paid careful attention to issues of learning 
diversity and associated teaching practices across the curriculum.  Both schools have come to 
realize that the implementation of the ILE must be viewed as a means to enhancing learning 
and not merely for the sake of learning the technology, and that this implies “whole school” 
change. 
 
 
Insights gained from development of the ILE 
 
During the 2001-02 school year, teachers of the two schools were encouraged to interact 
more proactively with the system and to spend more time on the choice and organization of 
teaching materials to fit their perceptions of individual learner needs.  Three things became 
evident.  Teachers began to plan and organize appropriate activities that included using a 
range of teaching and learning approaches to provide useful and effective learning 
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experiences for students.  Use of different strategies freed up the teachers’ time and allowed 
them to give more individualized attention to those in need of more help, that is, the lower 
ability student group. 
 
By using the ILE, teachers could set suitable learning challenges by modifying teaching 
schemes to emphasize particular content.  Pupils could have more time to complete tasks – in 
school or at home, and all students did not have to complete the same tasks at the same time.  
Particular students may revisit their work as often as they wished. Attainment of students 
were logged for diagnostic purposes for later use by the teacher. 
 
More specifically, over the months, it became evident that teachers began to consider the 
following: 
 
• to identify, adapt, and modify materials to allow for differential expectations of 
learning objectives; 
• to add challenges to tasks for more able students; 
• to provide small guided steps, more focused and structured to enable students who 
work below the demands of the learning objectives and activities, or to cater for 
different learning abilities; 
• to vary contexts, resources, or teaching and learning styles to take account of the 
individual learning needs of students; and 
• materials can be adapted to provide more support for students who need it. 
 
Intermittent interview data indicated that an extensive period of familiarization is required 
when teachers begin to use the ILE.  Things did not happen quickly.  Over time teachers 
recognized that the use of the ILE could help students develop positive cooperative learning 
relationships, enabling them to work together.  In such relationships, students were able to 
help each other to learn.  The ILE promoted classroom learning activities in which students 
worked in small groups rather than in isolation or as a whole class.  A more collaborative 
atmosphere was achieved.  In all discussions with teachers over the months, it was always 
emphasized that they should be concerned first with good curricular content and second with 
incorporation of technology.  That the schools had adjusted their timetables for 2001-2002 to 
allow teachers to participate and that teachers were willing to adapt their teaching and 
learning resources are clear signs of change of school culture. 
 
In terms of assessment, the ILE has provided a secure basis from which teachers can plan 
lessons to meet the needs of all students in the class. Assessment can become continuous and 
supportive.  Teachers could identify the type and use of resources, and were better able to 
understand ways in which students progress in learning through use of formative 
developmental feedback.  Students could be allowed to redo exercises and set work and not 
be penalized. Opportunities for assessing student’s progress were built into the activities of 
each topic where a study plan was prepared for each student of which was pitched at an 
appropriate level. The outcomes of the activity are used to review progress and check 
whether students are ready to move on to the next activity. The objectives and expectations in 
the study plan can be used to help students review their own progress.  Teachers’ feedback to 
students can range from informal (oral comments) to formal comments (written feedback via 
the ILE).  
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Teachers have been alerted to possible strategies and fruitful avenues to explore in the quest 
for effective teaching practices.  The project team has been able to provide stimulus in 
developing situation-specific strategies.  It is the constant aim of the project to assist teachers 
to, on the one hand, sustain systematic attention to any changes that are currently occurring 
and, on the other hand, to pay particular attention to issues of teaching and learning with a 
focus on restructuring of curriculum and teaching practice so that the full benefits can be 
realized. 
 
Suffice to note at this implementation stage of the project that priority must be given 
simultaneously to the development of teacher technical competence as well as dealing with 
the educational issues.  Time and effort have to be expended in developing in teachers a 
critical understanding of the technology as a shaper of information and values.  The 
professional development of teachers needs to go beyond training in technical competence 
and the use of the technology as a tool.  Both schools are well aware that the integration of 
ICT has rich potential for enabling more effective learning, but this can be achieved only if, 
at every point, the technology is subordinated to the learning goals of the school.  Teachers 
have commented that an enormous amount of time was needed for active engagement with 
the ILE so as to develop the understanding of and confidence with the system. It is also 
essential that teachers would automatically see the ILE as a “daunting” set of changes which 
they must grapple with in their own classrooms. 
 
 
CONCLUSION 
 
 
The above description, hopefully, does provide some insights into the teacher’s role in use of 
ICT whereby the teaching and learning environment is in sympathy with the child’s level of 
development.  It is hoped that the full potential of ICT and its integration as a learning tool 
into the curriculum within each school can be realized.  With adequate training, professional 
development, and technical support, teachers could make good progress, and the stress levels 
and workloads of teachers and support staff would be reduced in time.  (Given the 
significance of the project, expectedly, further lessons learnt from this experience will be the 
focus of a subsequent professional report with theoretical and practical significance.) 
 
Perhaps at this stage of the project the quote below best sums up what research to date has 
indicated with regard to any innovation in use of IT in schools and is closely applicable to the 
events so far: 
 
Successful use of new technologies not only requires constructive learners 
guided by devoted and well-trained teachers.  In order to engage in self-
regulated learning learners need the appropriate technical infrastructure.  A 
good learning environment, equipped with computers, networks, high-speed 
delivery systems, combined with a well-adapted communication module (e.g. 
helpdesk, teletutoring, computer conferencing) is a sine qua non to achieve 
proper learning.  The availability of high-quality, well-designed educational 
software that caters to the needs of the intended pedagogical reform is 
essential … technological standardization is not only unavoidable but desirable. 
(Dillemans, et al. 1998, pp. 162-3) 
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As Dede (2000) had asserted implementation of IT based resources in the classroom is not 
the blind adoption of recipes and materials for innovation developed by others, but instead 
the reflective adaptation of a process that enabled a similar group to succeed in improvements 
actualized somewhere else.  He went on to stress that any research-based curriculum 
development projects need clinical, applied studies on adapting exemplary innovations via 
reflective interplay between basic research and practice, a bi-directional process that helps 
both sides evolve toward increasingly sophisticated objectives. 
 
Up to the present time, the project team had been working on the premise that with existing 
facilities we can only start small by using the existing setup.  It is also a case of commencing 
classroom activities on a small scale (Higgins, Packard, & Race, 1999) but with the intention 
to disseminate to other groups for regular use.  It is a matter of getting teachers to have a go 
and not to be afraid of making mistakes. 
 
All in all, ICT offers new and innovative modes of learning for all students at all educational 
levels.  ICT can bring about classrooms without walls when teachers are ready to realize the 
potential of this powerful tool.  Dettori (2002), using mathematics education as an example, 
points out that a fruitful introduction of ICT into school education requires the coping of 
several problems that are related to curriculum revision and teacher training. Those problems 
are more complex and difficult to cope with than the problems of securing sufficient funds to 
buy equipments and of learning its technical use. Thus, it is imperative for reformers and 
educators to analyze the various issues of enhancing a sound integration of ICT tools in 
schools. 
 
As illustrated in the preceding discussion, any developmental work with ICT must be 
designed to undertake careful foundation work with a small number of schools in a systemic 
and systematic approach. The importance of taking an approach that has a chance of 
engaging deeply embedded change cannot be underestimated if the policy- and decision-
makers truly wish to go beyond surface change that will be washed away with the next 
demand on the educational system. In Davis (2001), it has been suggested that the power 
stations will be the teachers as they rise to the challenge of supporting individual learners and 
their own professional development needs. Policy-makers worldwide will want to create such 
a community of practice where the teaching profession starts to promote its own development 
and that of the educational system.  It is also important not to make over optimistic 
predictions about what ICT can do for education, including individualized learning, based on 
simplistic views of the processes of education. 
 
The example above shows the efforts expended in one country. In time, given the 
inevitability of ICT’s becoming an indispensable way of life, be it economic, social, or 
technological, all countries will have to succeed in their endeavors to develop models of ICT 
use in schools that can facilitate teacher coping with ICT integration so as to set pupils on a 
path to lifelong learning. Persistent efforts can achieve a flowering of innovative teaching and 
learning that will result from a change in teachers' beliefs as well as practices.  
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1 While in 1998, there were only six secondary schools having MMLCs established, in 1999, 
22 secondary and 7 primary schools had set up MMLCs. In 2000, 152 secondary schools 
were granted funding for establishing MMLCs. For details, see Issue No. 3 of the Quality 
Education Fund Newsletter (January 2001 ). 
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